S PEC I F I CAT I ON 



ANTISTATIC AGENT AND RESIN COMPOSITION 
AND FORMED PRODUCT 

BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention, relates to an 
antistatic agent and an antistatic resin 
compos it ion ■ and an antistatic resin 
formed product. 

2. Description of t he Rela'ted Art 
Plastics have excellent properties / .1 

such as easy processabi 1 i ty, high^ 4*-r o « ■ 
d u cir i v i t y , light weight, and relative low 
procuring cost, so they are used for' U 
parts and structural materials for ^ cl u t o — 
m - o b - i 1 o , autobicycle, scooter, television, 
radio, audio equipment, washing machine, 
rice cooker, personal computer, portable / 
telephone, game machinery, building 



pi a 1 



office supplies, stationery, 



toys. q 

sports goods, sports equipment, a & r i c 1 1 1 
t-u-r a 1 » tools , marine tools, sheet and film. 

They, are usually pre pa red - by plastic. ^ D ^^ 
processing methods such as injection aXA o — J 
l_jdLM&-&, blow molding, compression molding, 
transfer molding, rotating molding, slush 
molding, inflation tubular film process, 
and extrusionmolding. 

Plastic resins, especial 1 y . po 1 y e t hy 1 e ne 
or polypropylene which h-a-s no p o 1 ^f^^^J) 
group in the molecule are strong^e \ e c t x zz 
j^-G-a-i insulating resistant, resulting -t-ij 

e e. ~ 



electricity 



0 



r 



when s-d-ccre 



or different, plasti-c resins 
are rubbed, consequently they take an 



electrical ch a r g e . 

„ , l u s t t n e n^ t h 

la u c. r J t a k e an 



pro 



plastic resin 

charge, they 



adsorb the dust 



electrical 
in s 



ur rounding, ^? sJ"c* u^T t ^~ 



\jx e- not. only to make their appearance 
worse but also to give uncomfortable 
feeling. when w-e r k o t o r 




touch them. 
Electrical charging sometimes becomes 



the c a us e 
generates 



of ignition, and occasionally 



t-fe-e t - r o u b—i- of p r o d u 



c t i o 




owing to the plastic resin formed A p-r n d m~ 



C-JL 



sut rounding, to the processing mach- 



ine at the production step. p (q^^(^ 

Also, ^electrical charging of t h e ^ 
resi-n formed product gives 




Dad. 1- 11 f 1 — ■ 




corona discharged. 

A s tAt*e<- preventing means for electrical 
discharging, there has been p - r a c 



e c t r i c 
• t - i o o <L > 



t - h -e methods such as coating t-h-e s u r, f a c e 

p(«>s+rc 

active agent on the surface of t h e ^ p 1 a - s — 
t i Qy mold or plastic film; mixing t=hre 
surface active agent by kneading into 
plastics; i mm e rsing the plastic product 
into t^it>e surface' active agent solution; 
or spraying surface active agent^ on 

the plastic product, t-o — be^ a'd4*-e^x-C2ir^ 

There are many kinds of ^*^e surface 
active a^g-e-rft* such as anionic, non ionic, 
cationic atid ampho ioni c 'type. . [QjyVlOccrtbj // HA- 

- t>^r.w^ coc*^ cv^^o^^ I ^ : v . 

Anionic type ws inferior 0 at^c o-m p a t \ b l r > 

*£J 1 cl a L 1 " 1 



Jr i t-y with plastics and m 




the 



i c_s — product ' s transparency worse. 

Nonionic type hua-s better compatibi 1 i ty 



o 



r 



with plastic than fr- h a 4 o {1 anionic t 
however nonionic t^sf^eS gradual 1 y Lrx-s-e s [&y2 
"J^fiiL-e- antistatic effect a c-c o^^k^i n - g b-© the 




passing of timeand nonionic t 
out from inside of the plastic to the 
surface of it to cause w h itening of the 
sur face, .resul ting worse the product 

a P P e a r a n c e • ^^^i »fe nor 

Cationic and amphoionic type ' r*s ^ i*n f o r — 



at heat resistance t-e — - o a u 0^6" 



otwithstanding i-fc-s good antistatic 
effect. 1 

The above mentioned problems of each 
surface active agent are expected to 
improve. 

An antistatic agent containing 

- .» . 

organic boron compound is disclosed in 

the Japanese Laid — open Patent 4 — 2 5 2 2,8,7, 1 

, , 0t?-kc<ngJ 

the organic boron compound .which i o b - t 

a, i n p^d by reacting ol residual group 

containg compound ha vingtwo adjacent 

hydroxyl g jl2|^with boric acid or 

borate ester. 

The organic boron compound i-s pointed 

i<rfe-s def e ct a-f short durable term? of 



antistatic effect and wh 



i t e n i n g t 



5*> 



g •jft n e A s-u-e^=; 



of plastic molded product by ^b-1 c c d i 
ji-g- of the organic boron compound. bl^edu^ 

SUMMARY OF THE ' INVENTION 



A s 



a 



result of diligent ivestigati on ^ f ^f\ 



by the present invention under such 
unr L i uti, the present invention provid 

a g e n t c h r a c tc 





o f 



polyoxya Ikylene, 



and an antistat. ic - plastic resin^c o- m p u s i * 
t i m juA — ^ and an antistatic plastic resin 
formed product. 

DETAILED DESCRIPTION OF THE 

INVENTION 

A borate es ter of polyoxya lkylene /*k<&tMlC*Q 
used for the present invention is a ^ cJi-e--^ 
nxJ_c_aJU, compound expressed by the f- o 1 1 ow? 
i ng general, formu 1 a (1). ^ t Tii. ' 



R^0CH 2 CH 2 ^ (1) 
R^0CH 2 W 



wherein R 1 , R 2 and R 3 are independently 
selected from roup consisting o f ^ hyd r^ T" 
€-e-*r» and hydrocarbon gJ^&fc, a, b, c, d, e and 
f are positive integers independently uJUj^t^ 
from 0 to 30 whose sum is from 6 to 80. 




E.jc- a - m pf 1 - c of the hydrocarbon group, are /? 

;- r ffiuffi ^ such ^a^s m e t h y 1 , ^ e t h y 1 , yf ^^Sp — 

u t tfiy ^-L, p_e n t K?y 



a 1 k y 1 g- 

y-±-r-> isopropyl, b -ut tfly -L, p __£ja t~h a v 1 , h e x y 1 , 
o -c t. h y J* nonyl, decyl, dodecyl, hexadecyl, 
octadecyl and docosyl groups and phenyl, 
tol.yl and cyclohexyl g - r o u 

Illustrative of the borate oat o -r o f 
polyoxyalkylene are the chemical, c o- m p o u — 

A 



expressed by the following chemical 
formula from (2) to (2 7). 



^OCH^H^OC^CHCHjjj-O. 
CH3^0CH 2 CH 2 ^0OT 2 CHCH 3 ^0-^B (2) 




cHj-Ioch^HjIsIoc^chch 

* 

CHj^W^CH^OCH^^^B (3) 

* - * 

CH i ^OCH 2 CH 2 j5(0CH 2 CHCH3} r -O 



X 

C 2 H 5 ^0CH 2 CH 2 ^0CH 2 CHCH 3 -} r -0. 
C.H^OCT^-^OCH.CHCHj^O-^B (4) 



H^0CH 2 CH 2 ) f (0CH 2 CHCH 3 -} r -O-^B (5) 
CHj^CHjOTjjjfoC^CHCHjjg-O 




H^OCHjCH^OC^CHCHjjj-O. 
H^CHjOT^^CHCHg^O-^B (6) 



n 



H— (oC^CH^OCHjjCHCHjjy-O. 
H— (OGHiCHf^OCHjCHCH^O^B (7) 



H — (^KJHjCH^OCHzCHCHafr-O 




CH3— f OCHzCH^Is — 0 



CH3— ^0CH 2 CH2}s — O — (8) 
CH3 — (-OCHzCHj)^ O 



CHa-foCH^H^^O. 
C^g-foCH^H^frs-O 



CH 




OCHgCH^} 



15 



0 



(9) 



CHg-^OCH-jCH^ — 0 



CH 




OCH 2 CHj)e 



0 



CHg-foCHjjCH^ — 0 



IB (10) 



H ( oCHzCHj)^ — O 

CH3— (-0CH 2 CHf)3 — O — -~B (11) 
CH5 — f-0CH 2 CHf)-gj — O 



o 



{-och.ch^q-o 

CHj— f0CH 2 CH 2 ) 20 0 
H foCHjjCHj)^— 0 



B 



(12) 



H foCHjCHj^T— 0 

C 4 H 9 -(0CH 2 CH 2 -)7— 0— -^B (1 3) 
C 4 H 9 -(-0CH 2 CH2) r - 0 



H 
H 



H 




foC^CH^^O. 
OCHjCHj^g-O 




OCHgCHj) 



25 



(14) 



* 

H (-OCH^Hj^g— 0 



C 4 H 9 




OCHgCHj} 



O 



* B 



CH 




0CH 2 C^-)|-O- 



(W) 



n 



C 2 H 5 -f0CH z CHCH3)8-0. 
(^^CH^-^-O^B (17) 
C^-foCHjCH^OCHjCHCHjI^-O 



C^j-f-OC^CHj-js-O^ 
C 3 H 7 -f-OCH 2 CH r }g-0-^B (18) 



H — ^OCHjCHj-j^g-O-^B (19) 



CHg-jo^CH^OCH^ 



H— foCHjCHCHj}— 0 
H— f-OCHjCHj-)— 0-~B (20) 



C^OCH^-^OC^CHCHjja-O 




H— ^0CH 2 CH 2 -}2r0 
H foOHjCHrjT-D-^ (21) 




c 



CHj-foCHjCHj^OCHjCHCHj} 



W--7B (22) 
CHg-foCHjCH^ — 0 



CH3— (0CH 2 CH^a 



c i« H 33°— ^ B <23) 



CH3 ("OCHjCH^^b 



HO— 7B (24) 
C 2 H 5 ^0CH 2 CH 2 ^0OT 2 CHCH3} r -0 



C 2 H 5 0— $B (25) 



CHg^OCH.CHj-j^-O- 



c i6 H 33°— 7B (26) 



0 



C 8 H„^OCH 2 CHs) i ^ 2 ^3Vo 



H^OCH.CH^CH.CHCHj^O 




(27) 



Production method for borate esters of 



polyoxyalkylene used for t-h-r present^ i 
Y e n t i rtn are not limited to specific raJl^- 5 J 
n^a-a-r b-crt following method is preferable. 

The borate esters, of .polyoxyalkylene 
are produced by e- o t or y f i o a t i o n — d-A- fd r a t^ 



i ojx or ester — exchange reaction by c^3 nj^afcr- ^ 

H£ ' 

Onrg^polyoxyalkylene expressed by the 

chemical - formula (28) with boric acid or 

borate esters of lower a Ko o^^f-f^s u c h as 

methyl alcoho^^ ethyl alcohol. ^ 

It is p-s-e-f a v a^Ql e that reaction car — 



outby using 1 mol of boric acid or 
borate esters of lower alcohol with from* 
3 to 3.5 moles of poly ox y a 1 k y 1 e n e o x p x c^r 




° is less than 3 ' 

is not p.r o f c'v abl e because undesirable 
byproducts of borate esters having two 
or threeboron atoms are generated. 

T-fa-e — n t n e r byproducts or un reacted 
polyoxalkylene m a ^ b-e — r cm a i n e-d in the 
borate esters u n 1 hey do not hinde.t 

the purging effect of the resin c xt m^oSU t j P ^ 
t i cu t" of the- present invention. 



R 1 (OCH 2 CH 2 ) a (OCH 2 CHCH a ) bO# 2 (2 8) 



n 



c-*-e-d f rom^oup consisting of h y d r o g e ^^^p-Ui^*^^ ^ 



wherein RUnd R 2 

A 

and hydro c. ar bo n group, 
Bjg n H ft n t— 1— ^ f r om 0 to 3 0. 

E x a i i r ffi^ 5 ° f 



are independent! y A s "e-l-e^ 



and b a r e . kjxjcLe.— 



3 



g^-Tr nil 



are 



t-h-e-« hydrocarbon 
alkyl group such as methyl, ethyl, 
yO-r— i sopropy 1, h n tiffi 1 , pentyl, hexyl, 
octyl, nonyl, decyl, dodecyl, hexa. decyl, 
o c tadecyl anddocosyl groups and phenyl, 
tolyl and cyclohexyl group. 



ELjk a . 




n e n y i , 



i the polyoxyalkylene e x p r o — 



o 

s. 








\ d y 


t h p 
l II c 




\~ 11 


a m i 

C UUL 1 


calf 


o r mu 1 a 


(2 8) are a 


f 

I 
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1 

1 


1 
1 


KJ W b • 


















A 
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1 
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f 
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Vl XT 1 O 

n y i c 


11 C 


or 
& 




C f> 1 


monome thy 1 
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t Vi p r 

L 11 C 1 , 
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p 
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t 


h y 1 e 


n e 
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l y 


col 


mono 

m 


ethyl e 


t 


her, 


d 


• 

1 


e 


t 


hy 1 e 


n e 


g 


i y 


CO 1 


mono 


i s o p r o p 


y 


1 ether, 


d 
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1 


e 


t 


■ • 

h y 1 e 


n e 


g 


l y 


col 


mono 


buthy 1 
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t h e r , 


d 


p 

1 


e 
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h y 1 e 


n e 
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l y 


col 


mono 


oc thy 1 . 
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ther, 
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h y 1 e 


n e 
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l y 


col 


mono 
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her, 
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h y 1 e 
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col 


mono 
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1 ether, 
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• 

1 


e 


t 


h y 1 e 


n e 


g 


l y 


col 


mono 


o c t a d e c 


y 


1 ether, 


t 


r 




e 


t h y i 


e n e 




g l 


y c o 


1 m o n 


o m e t h y 1 




e the r , . 


t 


r 




e 


t h y 1 


e n e 




g 1 


y c o 


1 m o n 


oe thy 1 


e 


ther. 


t 


r 




e 


t h y 1 


e n e 
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g l 


y c o 


1 m o n 


oi soprop 


y 1 ether, 


t 


r 
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t hy 1 


e n e 




g l 


y c o 


1 m o ri 


o b u t h y 1 




e ther, 
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t h y 1 


e n e 




g l 


y c o 
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o b u t h y 1 




ether, 
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t h y 1 


e n e 
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e ther, 
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t hy 1 


e n e 
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ode cy 1 
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t hy 1 


e n e 




g i 


y c o 


1 m o n 


o he x a d e 


c 


y 1 ether, 


t 
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t h y 1 


e n e 




g l 


y c o 


1 m o n 


o o c t a d e 


c 


y 1 ether, 



tetraethy lene 
tetraethylene 
tetraethylene 
tetraethylene 



glycol 
glycol 
glycol 
glycol 



mono me t hy 1 ether, 
monoethyl ether, 
monoi sopropy 1 ether, 
mono h u t h y 1 ether, 



4- 

X 

X 





traethyl 


e n 


e 


g 1 y c o 


1 monoocthyl ether 






traethyl 


e n 


e 


g 1 y c o 


1 monodecyl ether, 






traethyl 


e n 


* 
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g 1 y c o 


1 monohexadecyl ethe 




traethyl 


P TV 

\^ XJ. 


e 


glycol monooctadecyl ethe 

* 


P o 


1 y e t h y 


1 e 


T\ P 
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1 y c o 1 


monomethyl ether, 
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1 y e t h y 


1 e 


n p 

XX V-< 


. a 
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monoe thy 1 ether, 




P o 
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h e 
ii *»" 




1 y c o 1 


monodecyl ether, 
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monome thy 1 e the r, 
monoe thy 1 ether, 
monoisopropyl ether, 
mo nobuthyl ether, 
monoocthyl ether, 
monodecyl ether, 
monohexadecyl .ether.* 

* • ■ 

monooctadecyl ether, 



tetrapropylene 
tetrapropylene 
tetrapropylene 
ether, 



glycol monome thy 1 ether, 
glycol monoethyl ether, 
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hex 


a 


propyl ene 


g 


1 y c o 1 , 


- 


n e p 


t 


apropylen 


e 


e 1 v c o 1 




a a 4- 

oct 


a 


propylene 


g 


1 V c o 1 


• 


dec 


a 


propylene 


g 


1 V c o 1 

* 




t r i 


d 


ecapropyl 


e n 


e e 1 v c o 1 


- 


hex 


a 


decapropyle 


ne glycol 


■ 


• 

e l c 


o 


s a p r o p y 1 e 


n e 


glycol. 




pen 


t 


a c o s a p r o p y 1 


ene glycol , 




t r i 


a 


cosapropy 


1 e 


n e glycol 


• 


t r l 


e 

• 


t h y 1 e n e g 


l y 


col trjpropylehe gl 


• 

y c o 1 , . 


t e t 


r 


aethylene 


g 

• 


lycol dipropyl.ene g 


lycol, 


t e t 


r 


aethylene 


g 


lycol tri propylene 


glycol, 


t e t 


r 


aethylene 


g 


lycol tetrapropylen 


e 


g l y 


c 


o 1, 








pen 


t 


aethylene 


g 


lycol dipropylene g 


lycol, 


pen 


t 


aethylene 


g 


lycol tripropylene 


glycol, 



hexaethylene glycol dipropylene glycol, 
hexaethylene glycol tripropylene glycol, 
hexaethylene glycol pentapropylene 
g 1 y c o 1, 

hexaethylene glycol h e x a p r o p y 1 e n e glycol, 
heptaethylene glycol dipropylene glycol, 
triacosaethylene glycol dipropylene 

glycol, 

i - 

heptaethylene glycol tripropylene glycol, 

heptaethylene glycol tetrapropylene 
glycol, 

heptaethylene glycol pentapropylene 
glycol, 

heptaethylene glycol hexapropylene 
glycol, \ 

- ■ ' 

heptaethylene glycol hep t apropy 1 ene 
glycol, 

octaethylene glycol dipropylene glycol, 

octaethylene glycol tripropylene glycol, 

octaethylene glycol tetrapropylene 
glycol, 

octaethylene. glycol pentapropylene 
glycol, 

'octaethylene glycol hexapropylene glycol, 

octaethylene glycol pentapropylene 

* 

glycol, 

octaethylene glycol octapropylene glycol, 
polyethylene glycol polypropylene glycol, 

tripropylene glycol triethylene glycol 
monometh'yl ether, 

tetrapropylene glycol diethylene glycol 
monome thyl ether, 

tetrapropylene glycol triethylene glycol 




monome thy 1 ether, 

tetrapropylene glycol tetraethylene 
glycol monome thy 1' ether, 

pentapropylene glycol diethyl en e glycol 
monomethyl ether, 

pentapropylene glycol triethylene glycol 
monome thyl 'ether, 

pentapropylene glycol tetraethylene 
glycol monomethyl ether, 

he x a p r o pylene glycol diethylene glycol 
monomethyl ether, 

hexapropylene g 1 y col triethylene glycol 
monomethyl ether, 

hexapropylene glycol tetraethylene 
glycol .monomethyl; ether, 
hexapropylene glycol pent a ethylene 
glycol" monomethyl - ether, 

hexapropylene glycol hex a. ethylene glycol 
monomethylether, 

h e p t a p r o p y 1 e n e glycol diethylene glycol 
monomethyl ether, 

heptapropylene glycol triethylene glyco: 
monomethyl ether, 

heptapropylene glycol tetraethylene 
glycol monomethyl ether, 

heptapropylene glycol pentaethylene 
glycol monomethyl ether, 
heptapropylene glycol hexaethylene 

glycol monomethyl ether, 

heptapropylene glycol heptaethylene 
glycol monomethyl ether 

octapropylene glycol diethylene glycol 
monomethyl ether, 




octapropylene glycol . t r i ethylene glycol 
monomethyl ether, 

octapropylene glycol tetraethylene 
glycol monomethyl ether, 
octapropylene glycol pentaethylene 

glycol monom ethyl ether, 

octapropyleneglycol hexaethylene glyco 
mono methyl ether, 

octapropylene glycol hep t a e thy. 1 ene 
glycol monomethyl" ether 

octapropylene glycol octae thy 1 ene glyco 
monomethyl ether 

polypropylene glycol polyethylene' glyco 
monomethylether 

-tr ipropylene glyc p\ 1 t r i e thy 1 ene glycol 
monomethyl ether, 

tetrapropylene glycol triethylene glyco 
monomethylether, 

tripropylene glycol triethylene glycol 
monomethylether, 

octapropylene glycol diethylene glycol 
monomethylether, 

octaethylene glycol ' d i propyl ene glycol 
monomethyl ether, 

octae t h ylene glycol tripropylene glyco 
monomethylether, 

octaethylene glycol tetrapropylene 
glycol monomethyl ether, 
octaethylene glycol pentapropy lene 
glycol monomethylether, 

octaethylene glycol h e x a p r o p y 1 e n e glyco 
monomethyl ether, 

octaethylene glycol heptapropylene 
glycol monomethyl ether, 



octaethylene glycol octapropylene glycol 

♦ 

monome thy 1 ether, 

polyethylene glycol polypropylene glycol 
monome thy | ether. ( ^\(U>Cfk5f^eA 

A solvent or diluent may be i n* c o r p o r - a ,— 
L-©-d— into the raw materials such as boric 
acid, borate lower a h~ c o h o IT and 

polyoxyalkylene, or into borate esters 
of glycol et he r . 

I f X-kre**- solvent or diluent £^ a 1 ° 7 e d ' 

they must not disturb the e- s - t o r yt i c^cTX i on 
— dehydration or ester — exchange reaction 
and their boiling puJ^^ 5 aLt-g^p referable h^fOcL^^l 
b^f+!ow the boiling point of the b-y produr 

eiwLJi y ° x y " 1 k y 1 "M^b * Aft rfc 

E r ampW .o f fc-h-e ; s - o I v c - n t or d l 1 uo n -t ?r&g> 

ethers such as diethyl ether, dioxane, 
tetrahydrofran; aliphatic hydrocarbons hbp*kxn£ 
such as hexane, acetic anhydride, hop t-a — 
octane, nonane, decane, u n d e c a n e ; 



a r o ma tic hydrocarbons such as benzene, I <\ A &££t</ip 

toluene, xylene; cy 91 o-aiT k a rrq such as c-^^r- 
> c 1 o h - c - x a n - e , cyclohexene; non-proton polar ^ * 

c^^^i OU ilo^ as dimethy formamide, cHr- d\ M^W^ 
ja-e-trfrTl sulfoxide, hexamethyl poly amide ^^^fO^^t 
phosphate, acetoni.tr i le, N — methyl p y r r cu r'G 
^ — i— d ohfi ; and their chlorine substituted 
c o m p a as chloroform and carbon 

tetrach^ide. U^i^ 

A mtaly CiTs for the e-s-4~ € i r y f i c a - t l o a-— 
dehydration or ester — exchange reaction 

may be \ sed - <s / 

e c -tr-trrrl y sVt-s ^f-^> necessary for /v> /O^^ 



I f tire c -e-t a 1 y svl -s war-*-^ necessary for #> 
promoting the reaction, following c-o n d c — 
n- s - a L i (J n catalysts are reco mm ended. 

f the catalysts are metallic 



s-a-+-t^ of organic a c i-d such as ferrous 0-e-^=: 
t^»-e-a-T^, ferrous naphthenate, cobalt ous ^^^^ 
naphthenate, manganese octanoate, s. 1 a n n — 
ujiu octanoate, stannum naphthenate, lead 
octanoate, lead naphthenate, organotin 
c-o~Birp~J££i 0 s3i c h as dibuthy tin diacetate, 
dibuthyl tin dioctanoate, dibutyl tin 
dilaurate, dibutyl tin dioleate, dibutyl 
tin .dimeth.oxide, oxidized dibutyl tin; 
metal aO- ^o h o 1 a -4; e^such as tetrabuthyl 



titan ate, tetrabutyl zirconate; titanium 

^> o ( r^^p ^% nrli as di-isopropoxy bis-acetyl 

acetonate titani urn, 1, 3-p r opaned i oxy ^ fifof^^^***] 

bi s-ethy lacetonate ti tanium, 1, A— propar 

iv-e-d-r-o-* y b i sre thy 1 a c e t oa c ena t e t i t a n i u m ; 

a-4-m^i^naun c-4*4^P4H^ V such as aiming a eo thy'l — 

a»e^e«^e, ^i^jjut^t r i s-e thy lacetoace L^uUiMl^ 

nate; amines such as hexyl amine, d ode c =; Q 

3jU r -a-fflri-rre phosphate, dimethyl h y d r o x y a m i n e , 

diethyl hydroxy amine; tetra - a mm o.nium t y^C^ VI t 

s^_j2*^^? u c £ as benzyl hydroxyamine; i jx-o r g . — 

a -R-t-C"- as^L4 ^ such as hydrochlonic acid, 

nitric acid, s u 1 f j i c acid, phosphoric aviK<^ (Lf/^C 

acid; o r^aj ^f 1 ^ d^fi d? such as acetic a n hyd - af£ <ol6^^ 

x^l^rr pure acetic acid (over 99.8%), pro-' 

p i o n4-r acid, citric acid, benzoic acid, 

formic acid, acetic acid, oxalic acid, 

p-toluenesul f onic acid; c h 1 o r o s i 1 fiJ L-e ^ { sm^Lua I 

such as methyl tri— chlorosilane, d-i m c t h " 

jj^ di— chloros i lane; inorganic b-a-s-e such 

as aqueous a mm onia; organic b a d » c such as 

ethylene diamine, tr i-ethanol amine; and 

amino .a 1 ky 1 amine. (^af^cAit^^ -A*^d/*- 

It is preferable that the e s t p? y f i c n t - 
i^ft — y drat i on> or ester — exchange r o a c»— ^iptiX t<5YN 

is carried out under the c \p - n d i t -r-o-*i 



1 

of ^ reduced or atmospheric p r e s s u^e , j> 
from 50 to 260t temperature, .+» vuui abl f ^> 



1 O EL 



from 100 to 180^. 

4=J-ft-dJeV' (/ #li e reaction, removal o f Vy p J fl - d - 
u^-ir-s— such as lower a lie^T or water can . 
proceed the reaction e ^sjl y b e c a u s e r-e-m^ 
o_vA-r-N o f byproducts, p t'o o M d the reaction 
equilibrium to f-a-v-o-r-asb-l-*- — direction — o-t. vvucW^ 
borate ester e=T p olyoxy - alkylcno -s f o r m a t r 

As" to-.' the removal method, a zeo tropic 
d i s t i 11 at ion using azeotropic agent and 
batch or continuous distillation using 
distillation tower are preferable. fifopei^i^ 
For the purpose of improving th ^ 

kvLe^e-&, a m i n p - g r o u p c o n t a i n i n g c o-m-p 
a n d/o r $* rO \m 

Xj^ esters of po 1 yoxy a 1 ky 1 ene s. (L&Wifyt? 

t Vi o a m i n r>-^ fir r O L r 



of the borate ester of p p _l y fl tfv vja 1 - ( 

o u n JT < 

. yf / may be - added to s-a i d ». b - o r a,— 



Adding the amino— group containing c <°"™ t 
juwnnS to the borate e-t^U-* of no4yoxy a 1 r- 4 0, V 



k *_Ue-ir-e-s- e-x-jr- j bits t hn iTiip p r £ «L s-3-a-g. o f b-o-*,- 
a_J>e> ester hydrolysis and also ^ onlni^ s (^cU+t/V* 
rust preventive effect under the c ondi t~ - 
i^a- of existense of water or its vapor. 

Examples of the -amino-g roup. -."containing- 
compound include alkyl amine, cyclo alkyl 
amine, alkano. 1 amine, heterocyclic am 
diamine, lactam, cyclic imide and p-e 
a_m-i-ire, which may be used alone or c-e-nrb i -^>6*>** 
n_a_t-4-e-"n _ s _e 1 e c t i w g — f-i u in — these — c - o m p o u n d . , 

As the alkyl amine, there can be used 
methyl amine, dimethyl amine, tri methyl 
amine, ethyl amine, diethyl amine, I i i 
-e_^h-y-4 amine, propyl amine, N, N-di [poly (4) 
oxyethyl] hexadecyl amine, dodecyl 



tjj^y-t amine, ste a ramide propyl dimethyl 
amine, polyoxyethylene (3-3 0) octadecyl 
amine, po 1 yoxye thy 1 ene (3-30) 1 a u r y Ijmln e 

, p oTyi x-3 

y«thy'>"" (3-3 0) dilauryl amine '&U^ 



polyoxyethylene (3-3 0) oleyl amine 



amine, y v i j * + , , , i ^ . 
i n e, p o 1 y o x^yte t j - <^ 

h gj_£un-e- ( 3 - 3 0 ) stearyl amine , poHw 
enji (3-3 0) alkylamine, polyoxyethylene (3-30) 
dialkyl amine, and di (o 1 e'oy 1 oxy e thy 1) 
hydroxy amine. 

As the cycloalkyl amine, there can be . 

■ « 

used cyclohexyl amine, methyl cyclohexyl 
amine and ethyl cyclohexyl amine.. 

As the alkanol amine, there can be use 
d ethanol ami ne, . d i ethy T hy droxy^me 
amine, diethanol amine, dimethyl a - m i n o 
e^_h-a-tro-> 1 , t r i e t h a n o 1 a m i n e , p r o p a n o 1 amine, 
dimethy 2-hydroxy propyl amine, buthanol 
amine, methyldi (2-hydroxy ethyl) amine, 
tri(2-hydroxyethyl) amine, h y d r o x y m e th yl ^ 
di (2-hydroxyethyl) amine, dibenzil 
r " t rr rn ry' amine and cyclohexyl di (2 h y d 
j . o x-y ethyl) ' amine. o 0 

As the cycloalkanol amine, t h e ^tf%*{ 0 U**^ 
be used cyclohexanol amine, nne-4r-h y 1 gfy-^flTo 
-alTb 1 amine and ethyl- cyclohexanol 
amine. 

As the heterocyclic amine, there can 
be used used pyridine, lutidine, 3,4 — 

0 

xylidine, piper idine, N-me t hy 1 p i p e r i d i n e 
and N-ethyl piperidine. 

As the 1 a c t am, t h e r e c a n b e used proio 
lac. tarn, N-methylpropyo lactam, N-ethyl 
bHa-tfebto P 1 a c t a m, N-me thy 1 varero lactam, N 
-methyl caprolactam and phenyl c aprolart 

As the cyclic imide, there can be used 



succ inimide, N-me thyl succinimide, 
N-e thy 1 succinimide, phenyl succinimide 
and 2 — undecyl imidazoline. 

As the diamine, there can beused 
ethylene diamine, trie, thylene diamine 
and tetraethylene diamine. 

As the polyamine, there can be used 
di ethylene tr i amine, triethylene t 

and pentaethylene pent amine. A,w/a^^5 
Am ong these a^a-i n u g "containing 

tertiary a m 1 n o g r o u Sp fc o n t a U 1 n g 
compounds exhibit excellent e f f c^ effi^o f 
preventing hydrolysis of borate ester 
polyoxyalkylene and promoting the c 1 e a — 
ning and purging the coloured c o n t amij} a — 



o f 



4 n o g r M u p c.-0 n t, a v n L 



Fix app \ 4 of tertiary 
vtr% — * compounds having above mentioned 
excellent, properties are polyoxyethylene 
(3-30) octadecyl amine, polyoxyethylene 
(3 — 3 0) laurylamine, polyoxyethylene ( 3 ~£P^ 
oleyl amine, poly ox — ye thylene (3 — 30) d i la u — * 
X^-U amine, po lyoxye t - hylene (3 — 30) stearyl 
amine , polyoxye thy 1-ene (3—30) alkylamine, 
polyoxyethylene (3-30) dialkyl amine and 
di (oleoy lo.xyethy 1) hydroxy amine. 

The amount of a-gti if^^r^fl P 'conta ining j^^J^^ 
compound to 100 parts by weight of b-o-x^— 
-fc-e- ester of polyoxyal ^^J^ e ^jS^^^s^f r o m 0 to 
100' parts by weight, f -a- v o uvfi^^ ^ from 5 
to 50 parts by weight and mo s t - f o v o u r 
L-y- from 10 to 30 parts by. weight. * 

Use of the solvent contributes to 
lower viscosity of the -borate ester of 
polyoxyalkylene,^ - ■ 

As the solvent, there can be used 




1 s 



ethyl alcohol, 

i & n p r o.P- 



water, methyl alcohol, 
opropyl alcohol, butyl alcohol, 
y^i ether, ether, ethylene glycol, p 

I * * r 

e-Uo-J e n a glycol, polyethylene dimethyl 
ester, diethylene glycol, triethylene 

4 

glycol, ethylene glycol dimethyl e t h £*j^ 
diethylene glycol dimethy ether, d- i o t h -y%*- 
\^are glycol diethy ether, ethylene g-Hr— 

i propyl ether, triethylene glycol t u lC/ 



mm * 



dimethyl ether, triethylene glycol m^-ft-e^ 
h- tt I l i y 1 ether, diethylene glycol m-o-n o b u 1 
^JU ether, diethylene glycol diethyl 
ether, diethylene glycol propyl e t h e r , 
diethylene glycol dibuthyl ether, d Xjbo^— 
t h-^-i ether, propylene glycol, acetone, 
methyethyl ketone, . furfural, dioxane, 
methane sulfonate, diethy ether, . t e-t r a 
hydrofuran, hexane, acetic anhydrid e , Utx hief<>*& 
heptane, octane, nonane, decane, iu^d-e-o-a.~ Lqou^ 
benzene, toluene, xylene, c y-c 1 oh-c xs 
cyclohexene, dimethyl formamide, 



dimethy sulfoxide, hexamethyl triamide b***- 



phospha te, 
1 



ac-etonitrile, 



N — m ethyl p y r r a.— 

tt ' li 1 u ■ 



chloroform and car b. on te 

so 1 v e n t s a^re used a 



or comb ina t i on. 



The am o u n t 



total weight 
a- 1 k y 1 c n e and 
Qju-&d a r y t n r o 
favourabl 



p o 1 y o x y <- ^ v 



of' solvent 'to 100 parts 
of borate ester of 
a m i n o -ff-r o u p 'c o n t 

'o m 5 to 50 parts by weight 
and most H v o u r a U y/ ( r om 10 to 30. parts 




p 'containing c^ o m -p — J 
to lOO parts by weight, 




^-m-p o u-sf a a 



group containing, c 

may be incorporated to borate e, s 1 



s e 1 v c n t 



o f 



p y a 1 ky 1 e-a-e for the purpose - of i m - p r - — 

o i-i-fr-g the properties of cleaning and 
purging ; res in compound of the present 



invent ion,. 



use 



a s Que o-t h e ,r i ft* g y e d i e n 1 , . t h s -g-e c a ( n be 

d st ab i 1 i.ze9i neutralized, a ji-t i ox i dio ^- 



tlAT> ultraviolet absorber; 1 ight s, t a h i ■ 1 U »7~f\ M 
z^**> antistatic a g e n try lubricant^ i^x-o-c-©^=- ' 
s ^ar-b- i l ' i t-y improving agent^ f i 1 1 e r*f d i s^ -l^^^ 
e X-S-i- ft g — a g e n r, coupling agent, a o p fl p r T1 

rusting agent-; blowing a g e n t i nuclear, i 
forming agen a n - fr i f o r nri n g c7a g e n ^ ri_^£ n r — 



m$^&% c- o 1 o u r a Irt ^ pigment^, dyeing agent^, 
carbon black, water tree preventing / - . 
agent; voltage stabilizer, a nt i tr Q n! ^ i]) g & 
a g e n t£ organic p e r o x i d e^ J cross link in Z^^J^ 
a g e n t £ disinfectant? antiseptics, a n't i ~ 
mjx 1 d agent' and a n t i r u >s t a g e n t . 



The antistatic agent of the present 
invention is a chemical compound having 
the function to prevent following 

problems. £JdL*-^ ^OfCO^xj^* 

One problem is that the dusts in s-u r r ^ 

♦ 

g _rue-a-* the plastic resin forme d^j) 
product are adsorbed on t-ha t v resul t ing 
not only appearance worse 

but also g i v - c ^u ncomfortable f A e e 1 i n 



wh e n 




t-e g i v-c v uncomior tab l e i^e e i i n g ✓ 

-e-^ o r u-s-e-r touchy — t- ha € r f£< 



The other problem is electrical c h a r g 
Ln-g- ^Uo —C-a ffir^P -e-£- ignition or prod ° n 

s t o p iffittTgT , which is caused by *4*-a-< the 
plastic resin formed p-*-eru u"C 1 s u r r n u n n s 
t-e t-h parts of a processing machine at 

the production step. ^ilcdfa 

Another problem i— s g i v i n -g — b a"d — i ^4-1 u 

$__t- surface treating of the plastic 




< 1 



V 



p- r o d u cH h s-a-e-b — a-s printing, painting or 
corona discharging. 

The anti.static agent of the present 
invention is prepared usi n g one or more 
'thia'jrf^kiad of 'bonte eWof pc-Hy^-*- 



a i_gj£-K-e-B*e . . 1 <j O ' . 

The antistatic agent may contain a*i n 9. 



: n l may u « 11 << » * " 7) 



aM*"'***?***** containing cornea a n a/ o , — 
^ The antistatic agent may further c o n it , 

a>-ir~ s u r f a c e active a g e n t£ pigment^ d y e^, 
inorganic filler? d r i p p i n^gp ro v 0 n t « -bH-e pW«Jt*± 
agent? precipitation p wftfb 1 e agent? 
antioxidant$anddeformei£ 

The antistatic agent may be filled in 
1^£e- a"e ro sol. container with^propellant. 

Coating of the antistatic agent of the 
present ' invention oh the surface of 
plastic molded product plastic film ^ yMuLi^S 
machine partP apparatus or p r o c e s s "m-a-e-h^; 

can be conducted by brushing, s^ rayr 
i^g^- dipping of the antista tic a g e n ty ^ 
or contacting^woven c 1 o t h o r ^n o n w o v e n ^J^WuS 
cloth which are immersed w^fh the a-ntio - 
t^-t-rc agent the surface of the xU-^.P^W*- 

s^Tc molded product* plastic film? ma ^i^^ 
jji-e- part.^ apparatus and process machin e*5>. 

The antistatic agent of the present Ac^V^ 
invention can be heat kneaded i n t o a -p-4-a-s<- 
t_L-e- resin to f orm^n t i s t a t i c plastic 

r e s i n . c omp o s 1 t 1 o n. £b\**()£>f) 
The antistatic plastic, resin c <rnrp usi t— 
k_o-*i can be formed by^plastic processing 
machine to obtai n^"p lastic film, sheet, 
bottle a-^d c o n t a i n e r having antistatic 



r 



resin composition of present invention 
i s *sfe*e thermoplastic resin. 

As the thermoplastic resin, there can 
be used high density polyethylene, high 
pressure, low density polyethylene such 
as HP — LDPEi EVA, EEA, Ionomer, olefin 
vinylalcohol . copolymer, LLDPE, VLDPE, 
polypropylene (PP), polystylene (PS), ^ 
aery loni tr i 1 e-butadi ene-s tylene copolf - 
nve-r (ABS), a c r y 1 o n i t r i 1 e - s t y 1 e n e copolymer 
(AS), acryloni tri le — butadiene copolymer, 
acryloni tr i le a c r y 1 a t e - s t y 1 e n e c o p o lymj£ ^ 
polyvinyl c h 1 o r i d e (P VC), p o 1 y a m i d e , r p -Stl-y-r- d « 
me-fc-h y 1 m o t h -a-C_xjz-a-a--^e- (PMMA), p o 1 y a c e t a 1 (POM), 
aminopolyacryl amide, polyarylate, fluoro . , 
„ » » k „ „ ^oein nolvimide (PI). D d 1 yJo m i n o = w 



carbon resin, polyimide(PI), 
bj-s- um Uiiui d i— <PAB I ), p o 1 y a m i d e i m i d e (PA I ), 
p o 1 y e t h e r i m i d e (PEI), b i s m a 1 e i m i d e t r i a z i n e 
resin(BT), polysulfone, p o 1 y b u t y 1 e n e jgjfegy 4<U(<t>(<£ 
t e r e p h t h a 1 a t e (PBT), polyethylene t o r p p 
t h-a-4-a-1>e (PET), polyvinyl idene chloride, 
polycarbonate (PC), polyvinyl acetate, 
polyvinyl alcohol, polyvinyl ether, ^^jf ttf J 
polyvinyl formale, modified PPE, modi f i = - 
e-d- p o 1 y p h e ny 1 e n e o x i d e (PPO), p o 1 y p h e n y 1 e n e 
sulfide (PPS), P ° 1 y e t he r s u 1 f one (PESJh^^ n€ 
polyetheretherketone (PEEK), p ^ Tyfl ryTul f o.- 
nj. (PAS), p o 1 yme t h y 1 p e n t e n (TPX), liquid 
crystal polymer, s i 1 i c o n e r e s i 
rubber (NR), butyl rubber (IIR), a o t< 3 j Ton i t -cr 
TjjL-e butadiene rubber (NBR), chloroprene 
rubber (CR), styrene butadiene rubber (SBR), 
butadiene rubber (BR) and the like. 

Production <m- e - thud * of the antistatic 5p4,&Jtil> 
resin composition is not limited to^ sjx^jt 



? i f J^ r. method* however, following method 



is desirable. 

To the 100 parts by weight of a t tue-m-e y 
p 1 a^-i^c resin, 0. 1-10 parts by weight of 
a borate ester of glycol ether expressed 
by general formula (1) is added. 

The form of the thermoplastic resin 

maybe^powder or pellet form. 

A 1,1 
The. borate ester of polyoxyalkylenes 

may be soaked int o^th ermoplastic resin 
powder or pellet. 'SOftk^p — 

T- he soHi ^ is desij^bleto conduc^at^ 

J A m_*-t tTe glass t r- a n s =r 



Ukre ^temperature o_ 

iJ>-eNfi point b -ocau □ - c — a-f — trhre L e ni p c r a-t u r e 

s — -s^p-e-e-d is f a o t-* ± 5p&&L 7<)7t£^ 

The other pro d u ction method for t ^^c^J^ 
antistatic resin compo si t ion of t h e P r e ^r 
<^g n f 'invention may be c o n d u cte d. a s f o 1 1 - 
o w s . 

The thermoplastic resinand borate 
ester of- polyoxyalkylenes are fed to 
plastic processing machine or bunbury 
mixer, in which they are blended and 
extruded f - r e rm°ffpTl PeTt i z i n g die h- avin t^^^r^ 
many hole!) of 3-7mm diameter. 

Each^extr uded strings are cut to form 



/v^i^^ <B_e-i-4-e-* h a v i n g t-fa-e"~ length o f 3—7 mm. 
\ In case the" amount 'of the 'bo. rate 'ester 

of. polyoxyalkylenes 'is less than 0. 1 
parts by weight, the resin compos i t i on^( 
for purging does not exhibit^c^,^^ 
ing. and perging effect and^ un'ras e moi^e 



than 10 % parts by weighty — i s not 

desirable because uniform polymer ^ c/u<?£m \lSm 

blend is barely obtained. O 0 V 



EXAMPLE 



Now, an antistatic agent c h rac tcr i god by 
containing a borate ester of pLo- t^offy a 1^ 
k *y 1 ene, and an antistatic plastic resin 

>« 

composition ^and an antistatic plastic 

resin formed product according to the 

present invention will be described in * • 

further detail" with reference to - Ex amp 1 e ^ P^Q 1 

However, it shoud be understood that -&f/fVKf>(jZ? 
the present invention is by nomeans 
restricted by.', such specific E- a ample. 



Example 1 




ester of po 1 yoxya Iky 1 ene s e x-p-j^— i 

_0 JfthctnAi 




In a 700d ml flask equipped with three 
inlet p-H>-« r * a n d displaced by nitrogen gas 
were charged 1 4 6 g ( 1 mole) of triethyl 
borate [B (OC 2 H s ) 3 ], 1. 2 g of dibutyl tin 
dilaurate and 50 ml of benzene. 

Subsequently, he solution in the 
flask was added with 1 7 9 6 g (2 mole) of 
e icosaethy lenglycol and 91 2 g (lmole) of 
eicosaethylenglycol monom ethyl ether \ju\J^fu^ 
under stirring o - o n a i t l o n' t o 
f o r^m blended solution. 

4 

Subsequently, the solution in the 
flask was stirred for 13 hours at 9 J^^/^ 
under t Jx-e — c-o-n d i t i o n — e-4- distillation^ t Qf&b*AX 
remove @f ethanol and benzene as the b y 
r Q~d-tt-e t ffo obtain 2716g(0. 99 mole) of a 



obtain u-n i — . 

r 



borate ester of po 1 yoxya 1 ky 1 ene s eT"pr 



s-e^d by chemical formula (12). f*^0+£^^*& 

Also, the other borate ester of e^fl-L-y o x— 
y *a^-4^-y-t~e"Tre» s expressed by chemical formula 
(2 3). was obtained by following synthesis 
process. 

In a 7000 ml flask equipped with three 
inlet p-t-fl^e^a nd displaced by nitrogen gas 
were charged 2 2 6 4 g ( 2 mole) of pentacosa 
ethylen glycol and 24 2g (lmole) of (t^jvv^ 
pentadecanol under stirring c o n d i t i o n t o 
obtain f4i niform blended solution. 

Subsequently, the solution in the 
flask was stirred for. 13 hours at 9 5*C/ / 
under t 4i-e — c o u d i t i o n — erf distillatio n^ t o • fohuzJc- 
remove a ethanol and }^ ety*$ e fc & as the b-y p r^ . 

a-d-tjrrr-t to obtain 25,14g (0. 99 mole) . of a 
A 

borate ester of po lyoxya 1 ky 1 enes . expre- 
ssed by chemical formula (23). 

Then, an antistatic agent (1) consisting 
50 "parts by weight of borate ester of 
po.l y oxy a 1 ky 1 ene s expressed by chemical 
formula (12) and 50 parts by weight of Ofpf^SO^S 
borate ester of po 1 y oxy a 1 ky 1 ene s ex p r c &-r- 
§^e-d- by chemical formula (23) and 15 parts 
by weight of triethylamine was prepared 
by mixing the above three components. 

In a vessel, 100 parts by weight o f ^ 
high pressure low density polyethylene 
(m a d e by Nippon Unic a r Company Ltd., melt 
mass flow 0_a2 t e 10. 0g/l0 min., density 0.92 
3g/cm 3 ) and 0. 2 parts by weight of the 
antistatic agent (1) obtained b y T^h o v e j 
mentioned method were blended for 5 min ^ 
u^g^s under room temperature to obtain^ \,*iVo 
mixture* t - h o - n — t Ir -tT^m ixture was thrown i- n— 
tj02 ^c ontinuous blending extruder (made 



by K. C. K. Company Ltd., m&ch^a^ 



name K. C. K 



80X2-3 5 VEX type) under c.ondj 

of 190 x: to 



o f 




■f— o r m 



i _iL-d-e-r ^ t emperature 
the resin composition 

having length of 3mm and diameter of 3mm. 
The resin composition was named h e-a-^-a^t. 



•3 



ntistatic resin co 



i t i on^d). 




Then^tubular film having^SO tzm t h~ 4 o k n o ^ 
s was prepared using "f^hi tistatic resin 
Composition (l) by^ir^ cooling inflation 
film processing machine. 

The tubular film was named h-e 
antistatic tubular film (1). 

Subsequently, the antistatic e ff e c t (^Uix^ 
evaluation test was conducted b ypT- o 1 1 o w ^r- 



m i a J CT»~f t 




procedures. 
The tubular film(l) was left '-on 
table under tj&i condition 5 of 23t t 
j^rt-e and 50% RH (Relative Humidity) for 
three days, then the surface resistivity 

the tubular film(l) was measured 54<«^v^ 
according to Japanese Industrial S 

res 




yC K 6911 to find 7 . 2 1 X 1 0 1 1 
forj^t e.r surface and L 28X10 12 Q 
^HtTy f o 



e<tfT~ v-a- 



JL 1 11 11 




surface, which are e-x-c-e— l—t 



that of co m-p a r a I 
example 1 as shown below. 
The half-life of electrostatic voltage 
for the tubular film(l) was measured < ) \ <C ^^ (U ^ 
according to Japanese Industrial S Huda > 
i>-d- L1094 to find 1.43 sec. for J^u t e r 



for J^u t 

ft j 
! e c . for VW- 



inner surface of the film, _ which are 
excel lent valu e- 



C Y ^ 1 A A AAA t 

comparing to that ot com 



parative example 1 as shown below. 

When 30 days had passed from the day 



that resistivity and half-life of 
r ir*-4-a-4--r-e- voltage were measured, the same 
tests were conducted to find 9. 75X10 U Q 
resistivity for outer surface and 
4. 0 8X1 0 12 Q resistivity for inner surface, 

which were excellent v alue c omp a'r l n g to 

comparative example and to find 2. 51 sec. 
half- life of electrostatic voltage for 
outer surface and 3. 1 1 - s e c. half-life of 
electrostatic voltage for inne r a iu r f a c e , 

which was excellent v a -luo c o m p a t i t o 

that of comparative example 1 as shown 



b e 1 o w. 



Comparative example 1 



As an 



example of conventional type 

.<t 



antistatic a g e n t (2), 2 mbl>tyleneoxide 
added stearylamine was prepared. 

In a vessel, 100 parts by weight of ^ 
high pressure low density polyethylene 
(made by Nippon U n i c a r C o m p a n y Ltd., melt 
mass flow 10. 0g/10 min., density 

0. 9 2 3 g/cm 3 ) and 0. 2 parts by weight of ^ 
conventional type antistatic agent (2) 
were blended for 5minutes^under room 
temperature to obtain *-m ixture, then the 
mixture was thrown - into XJ&e cont inuous 
blending extruder (ma d e by K. C. K. C omp any 
Ltd., machine name K. C. K 80X2-3 5 VEX type) 
under conditio ntojjfv y 1 i n d e r tempera t u r g^p^.*^ 
of 190 °C to t i rodue « the resin c o m p n s i t — 
i-e-B--a-L a pellet form having length of 
3 mm and^iameter of 3 mm. hg/^^U^ 

The resin composition was named h e- a - r a 

" ■ > • 

-t e-p- antistatic resin composition (2). 



i4v 



( 




4 



^-Rvfc^S 

Then tubular film having A 50 ix m t Si 

. 

s was prepared' using, antistatic resin 
composition (2) air cooling inflation 

film processing machine. 

The tubular film was named hearafter 
antistatic tubular film (2). 

Subsequently, the antista tic effect £>lUu>^ 
evaluation test was conducted by f -o-4-4-o-w^ 
i procedures. <^ 

■ 

The tubular f ilm.(2). was left on *£ee V^^j^^ 
table under t h£e" condition^ o f 23t temp c 
tu-c-e and 5 0% RH (Relative Humidity) for 
three days*. the surface resistivity 

f^p the tubular film (2) was m e a s u r e d ^\ fM ^^f^ 
according' ,'to Japanese Industrial S-fe-e-n-d 
v^K 6 9 11 to.fi n d. 8, 6 5 X 1 0 11 Q r e s i s t i v i 
forttter surface and 2. 45X10 12 Q^r e-rrrt . , ^ 
v i J>y" forihiiner surface', which »« i fl-rrrr- KW^ 



b 




o^r- T-n 1 nr rnffffiTr to that of example x 
asshownabove. 

The half-life of electrostatic voltage 
for the tubu lar film(2) was measured J^^^ 
according to Japanese Industrial SUnda > 
r^d- L 1 0 9 4 to find 9.45 sec. for [ou t e r 



surface and 10.87 sec. f orjinne^. surja^e, 



n e _ 

which w=aJiin ferior ^ a 1 u e c omp - a - r i n - g t o 

that of examp.le 1 as shown above. 

Example2 

Borate ester of polyoxyalkylenes e x p r ""^^Wn^i 
e_s-s-e-d by chemical formula (8) was 

In a 7000 ml flask equipped with three 
inlet xJ-Q&'tfzn d displaced by nitrogen gas 
were charged 146g(l mole) of triethyl 





r 



borate [B (OC 2 H 5 ) 3 L 1. 2 g of dibutyl tin 
dilaurate and 50 ml of benzene. 



Subsequently, Mhe solution in the 

A 

flask was added with 7 5 6 g (3 mole) of 
pentylethylenglycol monomethyl ether 
under stirring condition to obtain 
f m b lended solution. 

Subsequent ly^the solution in the 
flask was stirred for 13 hours at 9513 



r e m o v e 



— con-d i t inn — distillatio n^ t o pt(0^ i <^ r 
ethanol and benzene as the 





rauU-rr^t o obtain 7 5 8 g (0. 99 mole) of 

A 4L 

borate ester of polyoxyalkylenes e 
s s e__£i- by chemical formula (8). 

Then, an antistatic agent (3) consisting 
l parts by weight\of borate ester of 
polyoxyalkylenes expressed by chemical 
formula (8) and 1 parts by weight of 
polyoxyethylene (9) lauryl amine were 
prepared by mixing the above two 
components. 

In a vessel, 100 parts byweight of 
high pressure low density polyethylene 
(made. by. Nippon Unicar Company Ltd., melt 
mass flow A aM^ 10. 0g/10 m in., density 0. 92 
3 g/cm 3 ) and 0.2 parts by weight of t he 
antistatic agent (3) obtained by above , 
mentioned method were blended for 5 m l n 
ut_e-s~ under room temperature to obtain i 
mixture^ t h-e-n fc-h-e^ m i x t u r e was thrown i n- 



X/tf £Jb*e^—c ontinuous blending extruder (made 
by K. C. K. Company Ltd., machine name ■ K. C. K 
8 0X2-3 5 VEX type) under c-o-fi J i t i oj$ of /^/W- 
cylinder temperature of 190 to p-rod 11 



the 



resin composition 



pel l e4 f- o r-m 



havingMength of 3 mm an iameter of 3 mm. 

A rJ 



r 




composition (3). 
Then Subul ar film having 50 fim t 

A A, 

ss was prepared using antistatic resin 
composition (3) h?y air cooling inflation 
film processing machine. 

The tubular film was named he a- rafter 
antistatic tubular f i lm (3). 

Subsequently, the antistatic effec t J^( 2>U A / vg^ 
evaluation test was conducted by o«l low — 
xjar^ procedures. 

The tubular f i lm (3) was left on t^re \^ JA< ^ < ^^Ji 
table under the condition of 23^ t e iflp e i -a-<=r 
tj^rf and 5 0% RH (Relative Humidity) for 
three da y s^ ^Jjfe^^ t he surface resistivity 
for "'the tubu la r f \i 1 m ( 3 ) was measured 5Wt^n^ci 
according to Japanese Industrial St a-n d a 





r surface which were e ^^^^ | l^X 
in p a rt n g to that of example 



The half— lifeof electrostatic voltage 
for the tubular f i lm (3) !»S=s~ measured ^j(2Ccv<^«V A 
according to Japanese Industrial St •a-n d a 
r^ji— L 1094 to find 1.18 s e c - f o r u t e r 
surface and 1. 7 6 sec. fo r/f n ner surface, 



* n n e r surrace 
compar^n g t 



which w-g r *e excellent v-a 1 u e 
that of example 1. 

Wh en 30 days had passed from the day gWAvi>1>4^^ 
that resistivity and half— life of e Uur 3Lr~ 
i - o a - U I i o voltage were measured, the same 
tej^ere con ducted to find 7. 67X 1 0 1 1 Q 
resistivity former surfaceand 

^ IKe 

3- 89X10 12 Q resistivity for, inner -surface, 

/I 

which w*e re- 1 excel lent v - a 1 u c c o iupai in g t o 



example 1 and to find 2. 12sec. 
of electrostatic 



voltage fo r T^6m 



spe-e- a n d 2, 6 9 sec. h alf-life of 
t_a^fr-r5 voltage forjinnet surface, 

<= *e x c e 1 lent v_a ,1 a-n — tTo m p a r t~n g to that 




o w o 



of e x a mp U 1; ^J^) ^ m y 

The -e-snrfe r TTdI 6 n~W p -c 3 u l-- t 

antistatic agent c f . n t i -^M**^ £^ 

U>-n- had excellent p^^o-p-^-r-E-?- that its s-u-i 
f ^a-c-e" resistivity wasjj-low value and its 

half- life of electrostatic voltage was 

shorttime. 

Low surface resistivity of the plastic 
film means that the plastic film will ^Xct 



hardly b 



g 



5b 



not 



r 00 uTt i n c that; the plastic f 1 1 m w 1 1 1 
adsorb the dust in a u T<i u n d i n Q s . \J b ^W** 

Short half-life of electrostatic v-e-+-*— 



means that the durable term of the 
antistatic effect of the' plastic - film is 
long. 

Also, the surface of the plastic film 
made by the resin compound of the 
present invention does not s hjcww- sticky 
touch - feel in g. T 



